Organic light-emitting diodes (OLEDs) permit the monolithic integration of integrated circuits and light-emitting devices on the same silicon chip. Using integrated photodetectors, low-cost CMOS processes, and simple packaging, economical optoelectronic integrated circuits (OEICs) with combined sensors and actuating elements can now be realized.
Figure 1. Organic LEDs (OLEDs) can be monolithically integrated onto CMOS chips. (Left) An OLED sandwiched between metal electrodes consists of a p-doped hole transport layer (HTL), electron blocking layer (EBL), emitter-doped emission layer (EML), hole blocking layer (HBL), and an n-doped electron transport layer (ETL). A 15nm
the others are narrower, with dimensions of 1.5mm×0.2mm. The chip's dimensions are 18.2mm×8.5mm. The ASIC contains a control unit, a bias and reference network, sensory signal conditioning, and an interface output. Each of the sensors contains a dynamic OLED driver and logarithmic amplifier to evaluate photocurrents.
Orange and red phosphorescent positive-intrinsic-negative (PIN) OLEDs were integrated on the ASIC (see Figure 3) . At 7V, we measured a radiance of 4.8W/m 2 sr for the orange and 3.2W/m 2 sr for the red emitter. These operating voltages are inferior to the ones we reported last year. 3 One reason might be the roughness of the top metal layer.
We have shown that PIN-type OLEDs can be used for monolithic integration onto CMOS integrated circuits. Furthermore, on-chip electronics can also implement highly complex sensor signal processing functions and thus contribute to the realization of powerful sensor systems. Cost-related advantages argue for monolithic integration of CMOS and OLEDs. Compared to III-V-based OEICs or sensor systems, reduced costs allow a commercial breakthrough for certain optical sensor applications. Figure 4 shows our OEICs mounted on a printed circuit board.
